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1. Introduction

1.1 Purpose

The product is an informational/service chatbot for a standalone web application. The chatbot answers queries by the user regarding the university. It will be able to receive feedback from the user. It’s main purpose is to assist website visitors in any information they might want. This document has all of the scope of our project.

1.2 Document Conventions

No additional fonts or highlighting of any kind exist here that are not already on the document. The font is Times New Roman and the structure follows typical convention. Priorities for high-level requirements come from our more detailed requirements. We use bullet points to identify our features and requirements.

1.3 Intended Audience and Reading Suggestions

[bookmark: _1fob9te]This document is intended for developers, testers, marketing staffs, and project managers as well as the documentation authors. The document contains information on how the application works. Suggestions include on how to use the chatbot application. Read the document from top to bottom to get a better understanding on how the chatbot runs.

1.4 System Overview

The system uses crawled data and stores it into a database. Then using natural language processing it determines what the user is asking for based on the query, and returns a response. It interprets intentions and responds back with english text as well as returns a link, by opening the link found and parsing the information directly from the html in order to provide an answer. To start we approached the project like we are building a custom search engine for the campus website. The chatbot, in its current state,  returns the link to the webpage relevant to the query. 
2. Design Considerations
2.1 Assumptions and Dependencies
· Python Modules
· mysql connector (Database Connection)
· bs4 (BeautifulSoup)
· nltk (Natural Language ToolKit)
· ChatterBot
· boto
· MySQL 
· NodeJS
· Amazon Lex
· spaCy
2.2 General Constraints
The program, in its early stage does not support the following functionalities: spell check and word abstractions. The data set in the database are not automatically updated. The accuracy is not 100%, and can give wrong responses especially if the query is not specific enough.
2.3 Goals and Guidelines
The goal of our chatbot is to provide support and an conversational artificial intelligence to customer such that any relevant questions asked will generate a useful response in the form of  links, text, etc..
· The KISS principle ("Keep it simple stupid!")
· Delivery date: end of Spring 2019 semester
· Emphasize speed over detail in responses
· Give user a sense of satisfaction in being helped
2.4 Development Methods
We used a general testing and learning method. We started off by creating a simple conversational bot and then proceeded to implement pieces of the project one at a time ensuring everything is working properly. Variations on agile development.


3. Architectural Strategies
	We used python as our main language due to the open source chat bot program that we used to implement our chat bot. As we did some research, we discovered there were many tutorial and examples of using python to build chat bots, thus using it as reference. Our future plans is to improve on our algorithms used in our logic module as well as our web crawler to get more precise matches and results. Generally, the chat bot would interact with the user through the web application where the design allows the user to input a question in the textbox as well as receive an output or response from the chat bot. We rejected the idea to use mySql lite which is already used in the open source chat bot. Thus, In order to store our database, we decided to use MySQL to store our responses.


4. System Architecture
The program should be able to return direct answers about the website based on the user's query. So first we have to create a database and populate it with relevant information extracted from the whole website. Then we have to recognize what the user is asking for. Afterwards, we then look through our data set and return an answer.
[image: ]
After the user inputs a query, the preprocessor will remove unnecessary spaces. The input module will allow change it to an object chatterbot can understand. Logic module communicates with the storage module and send it to output module.
[image: ]
Input Module takes input such as text, images, or speech from a source(terminal/third party chat platform) such as a user. The input is converted to statement objects, a format that the chat bot understands. The statement objects gets sent to the logic module as well as the output module. In the logic module it uses different algorithms to abstract things like keywords. Once abstracted, the chatbot finds a response inside the storage module then outputs it back to the user.


5. Policies and Tactics
5.1 Choice of which specific products used
	ChatterBot, React, Python, mySQL, Amazon Lex.
5.2 Plans for ensuring requirements traceability
	We plan to back up our crawled data to accomplish this task.
5.3 Plans for testing the software
	We are going to QA with some user-testing to see if the user experience correlates with our requirements.
5.4 Engineering trade-offs
	We traded off stored memory to ensure acceptable response speeds.
5.5 Coding guidelines and conventions
	Need React server to be running and Python server to be running or else the system doesn't respond. We used conventional Java-style conventions in our JavaScript code.
5.6 The protocol of one or more subsystems, modules, or subroutines
	We have to start the server that runs our application every time we want to use it. Done using a command prompt and running a couple of commands.
5.7 The choice of a particular algorithm or programming idiom (or design pattern) to implement portions of the system's functionality
	The Jaccard method is used to help select key words.
5.8 Plans for maintaining the software
	Virtual machine needs to be consistent and running at all times.
5.9 Interfaces for end-users, software, hardware, and communications
	This is a website designed using the React library. Once we improve the search algorithm, this provides us being able to give text responses with along with direct links. It will improve the front end enhancing the user experience.
5.10 Hierarchical organization of the source code into its physical components (files and directories). 
· CustomBot
· Spider
· web crawler source code
· extracted info 
· Chatbot source code
· Python Server source code
· React App
· Front end source code
5.11 How to build and/or generate the system's deliverables (how to compile, link, load, etc.)
1. Go into console
2. Enter into Virtual Machine
3. Enter "react-app" folder and load up server with "npm start"
4. Open a new console and enter virtual machine again
5. Enter “CustomBot” folder and load up python file apptest.py
6. Then go to the website “http://ecst-csproj2.calstatela.edu:4288”
















6. Detailed System Design
6.1  Input Module
6.1.1	Responsibilities
Takes input from some source and converts it to statement objects
6.1.2	Constraints
Must take an input from some source such as a command prompt
6.1.3	Uses/Interactions
The input module collaborate with the user so that it takes in user inputs
6.1.4	Resources
Requires user input from some source
6.1.5	Built-in Modules
Variable input type module - allows the chat bot to accept a number of different input type using the same module. This module accepts strings, dictionaries, and statements. 
Terminal input module - allows a user to type into their terminal to communicate with the bot.
6.2  Preprocessor Module
6.2.1	Responsibilities
Processor - takings statement object and filters out unnecessary text
6.2.2	Constraints
It has to be taken from a source of input, if creating your own preprocessor, it must take in two parameters, a chatbot instance and statement instance.
6.2.3	Uses/Interactions
It collaborates with the input module such that it takes the statement object that the input module converted from the user input and filters out unnecessary texts.
6.2.4	Resources
Requires user input from a source
6.2.5	Built-in Modules
chatterbot.preprocessors.clean_whitespace - removes consecutive whitespace characters from the statement
chatterbot.preprocessors.unescape_html - converts escaped html character into unescaped html character
chatterbot.preprocessors.conver_to_ascii - converts unicode characters to ASCII characters
6.3  Storage Module
6.3.1	Responsibilities
Stores list of responses.
6.3.2	Constraints
Uses MySQL to store responses in database.
6.3.3	Uses/Interactions
Interacts with the logic where it would take give the best response in its catalog.
6.3.4	Resources
Requires input from the user.
6.3.5	Built-in Modules
chatterbot.storage.SQLStorageModule - allows the chatbot to store conversation data semi-structured T-SQL database, virtually, any database that SQL alchemy supports.
chatterbot.storage.MongoDatabaseModule - an interface that allows Chatterbot to store statements in a MongoDB database. 
6.4  Logic Module
6.4.1	Responsibilities
Determines the intention of the text input and saves the entity of the input. Also finds the most relevant keywords of the CSULA website.
6.4.2	Constraints
User must type in an input for it to be converted to statement objects, then which it is being sent to the logic module.
6.4.3	Uses/Interactions
Interacts with the storage module such that the logic module gets the response from the storage module. 
6.4.4	Resources
Requires user input.
6.4.5	Built-in Modules
Time Logic Module - identifies statement in which a question about a certain time is asked. 
Mathematical Evaluation module - checks a given statement to see if it contains a mathematical expression to be evaluated.

6.5  Output Module
6.5.1	Responsibilities
Outputs response to user. Done using React. Receives response info from storage module.
6.5.2	Constraints
Must be statement objects.
6.5.3	Uses/Interactions
Interacts with the storage module.
6.5.4	Resources
Requires input from the user.
6.5.5	Built-in Modules
Output format module - provide extended functionality, such as delivering a response to an API endpoint
Terminal output module - allows chat bot to communicate through the terminal












7. Detailed Lower level Component Design


7.1  Input Module

7.1.1  Classification
This is a base class for all input modules.

7.1.2  Processing Narrative (PSPEC)
The process input function that will create a statement object based on the input given.
This is done by calling the Statement object’s constructor.

7.1.3  Interface Description
	It receives an input and converts it to Statement objects that the program can work with.

7.1.4  Processing Detail
Uses Statement object constructor to create the statement object.

7.1.4.1 Design Class Hierarchy
Extends from parent class Module

7.1.4.2 Restrictions/Limitations
Only supports text, dictionary, and Statement object format when processing object.

7.1.4.3 Performance Issues
None.

7.1.4.4 Design Constraints
The input must either come in as text, dictionary containing Statement info, or a
Statement object.

7.1.4.5 Processing Detail For Each Operation
Detect type will return the type value of input and calls process input which will process them accordingly.

7.2  Output Module

7.2.1  Classification
This is a base class for all output modules.

7.2.2  Processing Narrative (PSPEC)
The process output function that will return the response as statement objects given from the storage module.

7.2.3  Interface Description
	It outputs statement object or response back to the user provided by the storage module.

7.2.4  Processing Detail
Uses statement object constructor to return statement object.

7.2.4.1 Design Class Hierarchy
Extends from parent class Module.

7.2.4.2 Restrictions/Limitations
Must read in as statement objects.

7.2.4.3 Performance Issues
None.

7.2.4.4 Design Constraints
Only outputs statement objects.

7.2.4.5 Processing Detail For Each Operation
Returns data type.

7.3  Storage Module

7.3.1  Classification
This is a base class for all possible storage modules.

7.3.2  Processing Narrative (PSPEC)
The constructor process connects to our entered database. It provides all CRUD functionality and smart retrievals all with their own methods for each function.

7.3.3  Interface Description
	A table that one can extract information from.

7.3.4  Processing Detail
Enters necessary credentials to connect to database.

7.3.4.1 Design Class Hierarchy
Storage module is the parent class. Our implemented SQL module inherits from this parent class.

7.3.4.2 Restrictions/Limitations
Hardware read speeds for quick lookups and retrievals.

7.3.4.3 Performance Issues
Unable to retrieve quickly from extremely large data.

7.3.4.4 Design Constraints
Unable to use full control of SQL commands as the class uses an application interface.

7.3.4.5 Processing Detail For Each Operation
Connects user to database with pre-entered credentials. If no success, an error is returned.


7.4  Logic Module

7.4.1  Classification
This is a base class for all logic modules.

7.4.2  Processing Narrative (PSPEC)
Uses comparison functions to compare statements and get closest match then uses response selection function to pick the final response.

7.4.3  Interface Description
Requires parameters defining statement comparison, selection method, maximum similarity threshold, excluded words, and search page size.
	
7.4.4  Processing Detail
Uses comparison functions to compare statements and get closest match then uses response selection function to pick the final response. 

7.4.4.1 Design Class Hierarchy
Extends from the parent class Module.

7.4.4.2 Restrictions/Limitations
Must be a known statement that matches the input statement.

7.4.4.3 Performance Issues
Can sometimes be slower than desired, but not severely.

7.4.4.4 Design Constraints
Low confident matching on some input’s, more specifics increases matching success.

7.4.4.5 Processing Detail For Each Operation
Using a comparison function we compare statements with known statements in database, then after getting closest match we use that to get a response list. We then choose a final 
response using the response selection method.


8. Database Design

mySQL database is used to store responses which is populated by a web crawler application. The database includes a table named “termXurlXkeywords” which contain over 300,000 records as responses. The database table includes field names such as: “Term”, “URL”, “Keywords”. There is also a faculty table, where the key is the faculty name and the columns indicate relevant info like emails. There are no subtables.
[image: ]
(Example seen above)




9. User Interface

9.1  Overview of User Interface

User are able to type in a text into the text box and is expected to receive a response from the chatbot.


9.2  Screen Frameworks or Images
[image: ]
[image: ]

9.3  User Interface Flow Model
A discussion of screen objects and actions associated with those objects. This should include a flow diagram of the navigation between different pages.





10. Requirements Validation and Verification

*Requirement Testing Not Yet Completed 

1. Input Module

	1.1
	This module shall allow the user to type queries

	1.2
	This module should allow the user to give feedback on the answer given

	1.3
	This module may allow the user to use voice as an input




2. Output Module

	2.1
	This module shall display the user’s question back to them

	2.2
	This module shall display the chatbot’s response to the user






3. Logic Module

	3.1
	This module shall parse the user’s input for keywords

	3.2
	This module recognize intent from the user’s input

	3.3
	This module should respond appropriately even when the user’s input is unintelligible

	3.4
	This module shall send the keywords and intent to the storage module

	3.5
	This module shall receive a list of possible urls from storage module 

	3.6
	This module should find url most related to the user’s input

	3.7
	This module shall send the url, intent, and keywords to data extractor module



4. Data Extraction Module

	4.1
	This module shall use the intent and keywords to extract the right information from the url

	4.2
	This module should send that information to the output module




5. Storage Module

	5.1
	This module shall be able to send queries to the database

	5.2
	This module shall be able to receive responses from the database

	5.3
	This module shall be able to send information back to logic module


[bookmark: _m14njwfa2rpw]





11.  Glossary
SQL - Structured Query Language
BS4 - Beautiful Soup
NLTK - Natural Language Toolkit
DFD - Data Flow Diagram
SRD - Software Requirement Document
SDD - Software Design Document
Boto - A library that allows access to AWS.
AWS - Amazon Web Services
Lex - An API made by Amazon that provides language understanding.


12. References
https://boto3.amazonaws.com/v1/documentation/api/latest/reference/services/lex-runtime.html

https://boto3.amazonaws.com/v1/documentation/api/latest/reference/services/lex-models.html#LexModelBuildingService.Client.create_bot_version

https://spacy.io/api/doc

https://www.cs.purdue.edu/homes/cs307/ExampleDocs/DesignTemplate_Fall08.doc
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